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Abstract
The mass of an electroweakly interacting neutrino consists of the electric and weak parts
responsible for the existence of its charge, charge radius, and magnetic moment. Such connec-
tions explain the formation of paraneutrinos, for example, at the polarized neutrino electroweak
scattering by spinless nuclei. We derive the structural equations that relate the self-components
of mass to charge, charge radius, and magnetic moment of each neutrino as a consequence of
unification of fermions of a definite flavor. They indicate the availability of neutrino univer-
sality and require following its logic in a constancy law dependence of the size implied from
the multiplication of a weak mass of neutrino by its electric mass. According to this princi-
ple, all Dirac neutrinos of a vector nature, regardless of the difference in their masses, have
the same charge, an identical charge radius, as well as an equal magnetic moment. Thereby,
the possibility appears of establishing the laboratory limits of weak masses of the investigated
types of neutrinos. Finding estimates show clearly that the earlier measured properties of these
particles may testify in favor of the unified mass structure of their interaction with any of the
corresponding types of gauge fields.
1. Introduction
A notion about neutrino oscillation introduced by Pontecorvo [1] may be connected with a
principle, according to which, any neutrinos of Majorana types [2] must have their own Dirac
neutrino of true neutrality. Such a nonclassical correspondence, regardless of the nature of
the C-invariant Dirac neutrino, expresses the idea of a coexistence law [3] of C-noninvariant
neutrinos of Dirac and Majorana types.
From this point of view, each of earlier experiments [4,5] about mixing angles may serve
as the source of facts confirming the existence in all truly neutral particles of a kind of C-odd
electric charge [6,7] responsible for the flavor symmetrical mode of neutrino oscillations. The
Coulomb transitions of these types can explain the absence of vector currents of truly neutral
neutrinos and the availability of an axial-vector nature of their mass [8,9].
In classical electrodynamics, it has usually been assumed that all inertial mass of a particle is
equal to its electric mass [10,11]. This implies that elementary objects with Coulomb behavior
have neither weak, strong, nor any other type of interaction. This is, however, valid only for
those particles in which mass is absent.
One such an object may, according to earlier presentations, be a Dirac neutrino of a C-
invariant nature. But unlike the first-initial two component theory [12] of the neutrino, its
logically consistent development [13] gives the possibility to relate the mass, mνl, to charge,
F1νl(q
2), and magnetic, F2νl(q
2), form factors of this particle, (l = e, µ, τ, ...), as a consequence
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of the equality of the interaction cross sections [6,7] with the field of emission of both types of
vector, Vνl, currents. For the case when their independent, fiνl(0), parts respond to the process,
the latter is reduced to the following prediction of flavor symmetry:
f1νl(0)− 2mνlf2νl(0) = 0 (1)
At the same time, it is clear that functions Fiνl(q
2) depending on the momentum transfer square
q2 include not only static but also dynamic components
Fiνl(q
2) = fiνl(0) +Riνl(q
2) + ... (2)
where fiνl(0), as will be seen later, give the dimensional sizes of the neutrino electric charge and
magnetic dipole moment. The second terms Riνl(q
2) characterize a connection of form factors
with a particle electromagnetic radius.
Insofar as the function R1νl(q
2) is concerned, it describes the interaction between the charge,
rνl, radius of the neutrino and the field of emission of the photon: R1νl(q
2) = (q2/6) < r2νl > .
It is interesting, however, that any dipole arises as a result of a kind of charge [14]. Therefore,
if it turns out that each neutrino having a C-even or a C-odd charge possesses a mass of a vector
or an axial-vector nature [8,9], from the point of view of any of them, it should be expected
that the term f2νl(0) is the dipole of a vector C-invariant charge that does not coincide with
the dipole that arises as a consequence of an axial-vector C-noninvariant charge.
Such a unified principle corresponds, in the limit of the Dirac neutrino of a vector nature, to
the previously mentioned connection of C-invariant, fiνl(0), currents and, consequently, there
exists a certain latent dependence between the mass of the neutrino and its charge.
This would seem to contradict charge quantization. As was, however, noted for the first time
by the author [15], to any type of electrically charged particle corresponds a kind of magnetically
charged monoparticle. In a given situation, each mononeutrino responds to quantization of the
electric charges of all neutrinos and vice versa.
One can also use an arbitrary charge as an example, introduction [16] of which into the
framework of the standard electroweak theory [17-19] is not excluded.
At the availability of the suggested connection, the conservation of charge in the decays of
the neutron, muon, tau lepton and in other reactions with neutrinos must lead to a formation
in the field of emission of dileptons of a definite flavor [20].
Another characteristic moment is the mass structure [3] of gauge invariance. It states that
the existence of charge and its radius in a massive neutrino is incompatible with the absence
of gauge symmetry.
In the presence of a purely electric part of mass, the expected structure of f1νl(0) encounters
the condition of the steadiness of charge distribution in a neutrino and requires explanation
from the point of view of the interratio of the most diverse types of intraneutrino forces. For this
we must at first recall the mass-charge duality [21], according to which, each of the Coulomb,
weak, and unelectroweak charges says about the existence in nature of a kind of inertial mass.
Therefore, a neutrino with electroweak behavior can have not only electric [10,11] but also weak
[22] masses.
Thus, all the mass, mνl, and charge, eνl, of the neutrino coincide with its electroweakly
united (EW ) mass and charge
mνl = m
EW
νl
= mEνl +m
W
νl
(3)
eνl = e
EW
νl
= eEνl + e
W
νl
(4)
2
possessing the Coulomb (E) and weak (W ) components. They constitute the intraneutrino
harmony of the four types of forces [23].
For the further substantiation of the legality of such a procedure one must build the func-
tions fiνl(0) and < r
2
νl
> in the neutrino mass structure dependence. From this purpose, we
investigate here the behavior of elastic scattering of longitudinal polarized neutrinos of a C-
invariant nature on a spinless nucleus as a consequence of the availability of the electric, mEνl,
and weak, mWνl , masses, and also of charge, charge radius, and magnetic moment of incoming
fermions of vector weak, Vνl, currents.
2. Unity of neutrino vector electroweak interaction structural parts
The matrix elements of the transitions noted earlier [24] in the limit of one-boson exchange
include the following current parts:
MEfi =
4piα
q2E
u(p′E, s
′){γµ[fE1νl(0) +
1
6
q2E < r
2
νl
>E]
− iσµλqλEfE2νl(0)}u(pE, s) < f |Jγµ(qE)|i > (5)
MWfi =
GF√
2
u(p′W , s
′)γµg
∗
Vνl
u(pW , s) < f |JZµ (qW )|i > (6)
where νl = νlL,R(ν¯lR,L); qE = pE − p′E; qW = pW − p′W ; pE(pW ) and p′E(p′W ) correspond in the
Coulomb (weak) scattering to the four-momenta of initial and final neutrinos of the definite
helicities s and s′; Jγµ and J
Z
µ describe the target nucleus currents at the emission of virtual
photons and Z-bosons; g∗Vνl
distinguishes from gVνl , namely, from the neutrino weak interaction
vector component constant by a multiplier (1/ sin θW ), which arises only in the case where
eEl = 1 when
eEνl = e
W
νl
sin θW (7)
The index E in fEiνl and < r
2
νl
>E implies the availability of a connection between these charac-
teristics of the neutrino and an electric, mEνl, part of its all rest mass. We see in addition that
in the case of exchange by the Z-boson, only the weak, mWνl , component of mass is responsible
for the scattering.
A neutrino itself possesses simultaneously both electric [10,11] and weak [22] masses. This
in turn leads to those processes that originate at the expense of the mixedly interference (I)
interaction [24]
ReMEfiM
∗W
fi =
4piαGF√
2q2I
ReΛIΛ
′
I{γµ[f I1νl(0) +
1
6
q2I < r
2
νl
>I ]
− iσµλqλIf I2νl(0)}γµg∗VνlJ
γ
µ(qI)J
Z
µ (qI) (8)
where the currents f Iiνl and < r
2
νl
>I appear in the mass and charge structure dependence. Here
one must keep also in mind that
qI = pI − p′I
ΛI = u(pI , s)u(pI , s)
Λ′I = u(p
′
I , s
′)u(p′I , s
′)
3
Among them pI and p
′
I express the four-momenta of the neutrino before and after the interaction
with an interference field of emission of the photon and weak boson. Thereby, they describe
a situation when an interference mass of the neutrino, mIνl, does not coincide with its all rest
mass, mEWνl . Such a distinction between the sizes of m
I
νl
and mEWνl appears in the difference of
electric, mEνl, and weak, m
W
νl
, parts of the neutrino mass. This connection, similarly to ratio
(7), will correspond in nature to the electroweak unification at a more fundamental dynamical
level.
For spinless nuclei of the electric, Z, and weak, ZW , charges and of all C-even types of
longitudinal polarized neutrinos, the investigated process cross section, according to (5)-(8)
and the standard definition
dσEW (s, s
′)
dΩ
=
1
16pi2
|MEfi +MWfi |2 (9)
may be written as
dσ
Vνl
EW (θEW , s, s
′) = dσ
Vνl
E (θE , s, s
′) + dσ
Vνl
I (θI , s, s
′) + dσ
Vνl
W (θW , s, s
′) (10)
where θEW is the neutrino scattering angle in an electroweakly united (EW ) interaction.
The purely Coulomb contributions are equal to
dσ
Vνl
E (θE , s, s
′)
dΩ
=
1
2
σEo (1− η2E)−1{(1 + ss′)[fE1νl
−2
3
< r2νl >E (m
E
νl
)2γ−1E ]
2
+η2E(1− ss′)[(fE1νl −
2
3
< r2νl >E (m
E
νl
)2γ−1E )
2
+ 4(mEνl)
2(1− η−2E )2(fE2νl)2]tg2
θE
2
}F 2E(q2E) (11)
To the interference scattering responds the expression
dσ
Vνl
I (θI , s, s
′)
dΩ
=
1
2
ρIσ
I
o(1− η2I )−1gVνl{(1 + ss′)[f I1νl
−2
3
< r2νl >I (m
I
νl
)2γ−1I ] + η
2
I (1− ss′)[f I1νl
− 2
3
< r2νl >I (m
I
νl
)2γ−1I ]tg
2 θI
2
}FI(q2I ) (12)
The cross section explained by the weak interaction (6) has the form
dσ
Vνl
W (θW , s, s
′)
dΩ
=
G2F (m
W
νl
)2
16pi2 sin2 θW
g2Vνl
{η−2W (1 + ss′) cos2
θW
2
+ (1− ss′) sin2 θW
2
}F 2W (q2W ) (13)
Here we have used the relations:
σEo =
α2
4(mEνl)
2
γ2E
αE
ρI = −
2GF (m
I
νl
)2
pi
√
2α sin θW
γ−1I
4
σIo =
α2
4(mIνl)
2
γ2I
αI
αK =
η2K
(1− η2K) cos2(θK/2)
γK =
η2K
(1− η2K) sin2(θK/2)
ηK =
mKνl
EKνl
FE(q
2
E) = ZFc(q
2
E) FI(q
2
I ) = ZZWF
2
c (q
2
I )
FW (q
2
W ) = ZWFc(q
2
W ) q
2
K = −4(mKνl )2γ−1K
ZW =
1
2
{β(0)V (Z +N) + β(1)V (Z −N)}
A = Z +N MT =
1
2
(Z −N)
β
(0)
V = −2 sin2 θW β(1)V =
1
2
− 2 sin2 θW
gVνl = −
1
2
+ 2 sin2 θW K = E, I,W
where θK denote the neutrino Coulomb, interference, and weak scattering angles at the energies
EKνl , the functions Fc(q
2
K) are responsible in these processes for charge (Fc(0) = 1) distribution
of a nucleus with an isospin T and its projection MT ; β
(0)
V and β
(1)
V characterize the constants
of hadronic vector weak current isoscalar and isovector parts.
The presence of self-interference terms (fEiνl)
2 and < r4νl >E in (11) is explained by the
formation of the left- or right-handed [20] paraneutrinos
(νlL, ν¯lR) (νlR, ν¯lL) (14)
Their appearance in the nuclear Coulomb field can also be explained by the contribution fE1νl <
r2νl >E of the mixed interference between the interactions with a photon of the neutrino charge
and charge radius. They of course appear also at the expense of weak currents. In the latter
case from (13) and its structural components, g2Vνl
, we are led to a correspondence principle
that the nature of difermions depends on an interaction type. Therefore, the availability of
mixedly interference contributions gVνlf
I
1νl
and gVνl < r
2
νl
>I in the scattering cross section (12)
can also confirm that the existence of paraneutrinos with electroweak behavior is, by itself, not
excluded.
Here it is relevant to note that (9) redoubles the value of mixedly interference terms. But
the number of difermions and those phenomena that lead to their formation coincide. Such a
symmetry explains the separation of any type of the mixedly interference cross section into the
two equal parts.
Thus, if we sum each of (11)-(13) over s′, one can write (10) in the form
dσ
Vνl
EW (θEW , s) = dσ
Vνl
E (θE , s) +
1
2
dσ
Vνl
I (θI , s) +
1
2
dσ
Vνl
I (θI , s) + dσ
Vνl
W (θW , s) (15)
where the purely Coulomb scattering cross section behaves as
dσ
Vνl
E (θE , s) = dσ
Vνl
E (θE , f
E
1νl
, s) +
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E , s)
+
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E, s)
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+ dσ
Vνl
E (θE , < r
2
νl
>E , s) + dσ
Vνl
E (θE, f
E
2νl
, s) (16)
dσ
Vνl
E (θE , f
E
1νl
, s)
dΩ
=
dσ
Vνl
E (θE , f
E
1νl
, s′ = s)
dΩ
+
dσ
Vνl
E (θE , f
E
1νl
, s′ = −s)
dΩ
= σEo (1− η2E)−1(1 + η2Etg2
θE
2
)(fE1νl)
2F 2E(q
2
E) (17)
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E, s)
dΩ
=
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E, s
′ = s)
dΩ
+
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E, s
′ = −s)
dΩ
= −2
3
(mEνl)
2γ−1E σ
E
o (1− η2E)−1
× (1 + η2Etg2
θE
2
)fE1νl < r
2
νl
>E F
2
E(q
2
E) (18)
dσ
Vνl
E (θE , < r
2
νl
>E, s)
dΩ
=
dσ
Vνl
E (θE , < r
2
νl
>E, s
′ = s)
dΩ
+
dσ
Vνl
E (θE , < r
2
νl
>E , s
′ = −s)
dΩ
=
4
9
(mEνl)
4γ−2E σ
E
o (1− η2E)−1
× (1 + η2Etg2
θE
2
) < r4νl >E F
2
E(q
2
E) (19)
dσ
Vνl
E (θE , f
E
2νl
, s)
dΩ
=
dσ
Vνl
E (θE , f
E
2l , s
′ = −s)
dΩ
= 4(mEνl)
2η−2E σ
E
o (1− η2E)2(fE2νl)2F 2E(q2E)tg2
θE
2
(20)
The second term in (15) corresponds to the electroweak interference process and becomes equal
to
dσ
Vνl
I (θI , s) = dσ
Vνl
I (θI , gVνl , f
I
1νl
, s) + dσ
Vνl
I (θI , gVνl , < r
2
νl
>I , s) (21)
dσ
Vνl
I (θI , gVνl , f
I
1l, s)
dΩ
=
dσ
Vνl
I (θI , gVνl , f
I
1νl
, s′ = s)
dΩ
+
dσ
Vνl
I (θI , gVνl , f
I
1νl
, s′ = −s)
dΩ
= ρIσ
I
o(1− η2I )−1
× (1 + η2I tg2
θI
2
)gVνlf
I
1νl
FI(q
2
I ) (22)
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I , s)
dΩ
=
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I , s
′ = s)
dΩ
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+
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I , s
′ = −s)
dΩ
= −2
3
(mIνl)
2γ−1I ρIσ
I
o(1− η2I )−1
× (1 + η2I tg2
θI
2
)gVνl < r
2
νl
>I FI(q
2
I ) (23)
A purely weak interaction of partially longitudinally polarized neutrinos is described by the
cross section
dσ
Vνl
W (θW , gVνl , s)
dΩ
=
dσ
Vνl
W (θW , gVνl , s
′ = s)
dΩ
+
dσ
Vνl
W (θW , gVl, s
′ = −s)
dΩ
=
G2F (m
W
νl
)2
8pi2 sin2 θW
η−2W (1 + η
2
W tg
2 θW
2
)g2Vνl
F 2W (q
2
W ) cos
2 θW
2
(24)
Among (16)-(24) the cross sections (18) and (23) have negative signs. This fall in favor of a
latent connection between the electric charge of the neutrino and its charge radius. The latter
together with (1) permits the conclusion that at the availability of a nonzero mass, the studied
neutrino must possess simultaneously each current of a vector nature.
To define their compound structure, it is desirable to replace (10) averaging the cross sections
(11)-(13) over s and summing over s′ by
dσ
Vνl
EW (θEW ) = dσ
Vνl
E (θE) +
1
2
dσ
Vνl
I (θI) +
1
2
dσ
Vνl
I (θI) + dσ
Vνl
W (θW ) (25)
Its components may be presented as
dσ
Vνl
E (θE) = dσ
Vνl
E (θE , f
E
1νl
) +
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E)
+
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E)
+ dσ
Vνl
E (θE , < r
2
νl
>E) + dσ
Vνl
E (θE, f
E
2νl
) (26)
dσ
Vνl
I (θI) = dσ
Vνl
I (θI , gVνl , f
I
1νl
) + dσ
Vνl
I (θI , gVνl , < r
2
νl
>I) (27)
dσ
Vνl
W (θW ) = dσ
Vνl
W (θW , gVνl ) (28)
Any part of each of (26)-(28) coincides with the corresponding cross section from (16), (21),
and (24) and, consequently, we find
dσ
Vνl
E (θE , f
E
1νl
) = dσ
Vνl
E (θE, f
E
1νl
, s) (29)
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E) = dσ
Vνl
E (θE, f
E
1νl
, < r2νl >E , s) (30)
dσ
Vνl
E (θE , < r
2
νl
>E) = dσ
Vνl
E (θE, < r
2
νl
>E , s) (31)
dσ
Vνl
E (θE , f
E
2νl
) = dσ
Vνl
E (θE, f
E
2νl
, s) (32)
dσ
Vνl
I (θI , gVνl , f
I
1νl
) = dσ
Vνl
I (θI , gVνl , f
I
1νl
, s) (33)
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I) = dσ
Vνl
I (θI , gVνl , < r
2
l >νl, s) (34)
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dσ
Vνl
W (θW , gVνl ) = dσ
Vνl
W (θW , gVνl , s) (35)
It is already clear from them that (10) describes the scattering of a partially ordered flux of
unpolarized and longitudinal polarized fermions. It can therefore constitute [6,7] a kind of set
of cross sections
dσ
Vνl
EW = {dσVνlEW (θEW , s), dσVνlEW (θEW )}. (36)
The compound structure of both elements of (36) testifies that any of (15) and (25) constitute
the naturally united subclass:
dσ
Vνl
EW (θEW , s) = {dσVνlE (θE , fE1νl, s),
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E, s),
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E , s), dσ
Vνl
E (θE , < r
2
νl
>E , s),
dσ
Vνl
E (θE , f
E
2νl
, s),
1
2
dσ
Vνl
I (θI , gVνl , f
I
1νl
, s),
1
2
dσ
Vνl
I (θI , gVνl , f
I
1νl
, s),
1
2
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I , s),
1
2
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I , s), dσ
Vνl
W (θW , gVνl , s)} (37)
dσ
Vνl
EW (θEW ) = {dσVνlE (θE , fE1νl),
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E),
1
2
dσ
Vνl
E (θE , f
E
1νl
, < r2νl >E), dσ
Vνl
E (θE , < r
2
νl
>E),
dσ
Vνl
E (θE , f
E
2νl
),
1
2
dσ
Vνl
I (θI , gVνl , f
I
1νl
),
1
2
dσ
Vνl
I (θI , gVνl , f
I
1νl
),
1
2
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I),
1
2
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I), dσ
Vνl
W (θW , gVνl )} (38)
These subsets, according to (29)-(35), must have the same size. This implies that their elements
correspond in nature to one of the previously mentioned difermions, because of which, all
components of cross sections (15) and (25) coincide.
Another important circumstance is that between the fermions of each of paraparticles (14)
there exists a sharp flavor symmetrical dependence [20]. Such a connection gives the right to
use the flavor symmetry as a theorem [6,7] about the equality of the structural parts of cross
sections of the neutrino interaction with vector electroweak currents.
3. Mass structure of neutrinos of a vector nature
The preceding reasoning says that the possible pairs of elements from (36) establish 42
ratios. Jointly with the expressions of cross sections (29)-(35), the latter are reduced to 21
explicit equations.
To show their structural picture, it is sufficient to choose five from the starting relations
dσ
Vνl
W (θW , gVνl )
dσ
Vνl
E (θE , f
E
iνl
)
= 1
2dσ
Vνl
W (θW , gVνl )
dσ
Vνl
I (θI , gVνl , f
I
1νl
)
= 1 (39)
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dσ
Vνl
W (θW , gVνl )
dσ
Vνl
E (θE , < r
2
νl
>E)
= 1
2dσ
Vνl
W (θW , gVνl )
dσ
Vνl
I (θI , gVνl , < r
2
νl
>I)
= 1 (40)
It is not excluded, however, that the discussed processes depend [25] not only on the fermion
properties but also on the structure of a nucleus itself.
For elucidation of the nature of the neutrino, it is desirable to use a nucleus with zero spin
and isospin. Therefore, if N = Z then inserting the exact values of cross sections from (29)-
(35) into (39) and (40), it is not difficult to constitute those equalities that at large energies
(EKνl ≫ mKνl ) when
limηK→0,θK→0
η2K
(1− η2K) sin2(θK/2)
= −2
limηE→0,θE→0
η2E sin
−2(θE/2)
(1 + η2Etg
2(θE/2)) cos2(θE/2)
= 4
lead us to a system
fE1νl(0) = −gVνl
GFm
E
νl
mWνl
pi
√
2α
sin θW (41)
fE2νl(0) = −gVνl
GFm
W
νl
2pi
√
2α
sin θW (42)
< r2νl >E= −gVνl
3GF
pi
√
2α
mWνl
mEνl
sin θW (43)
f I1νl(0) = −gVνl
GF (m
W
νl
)2
pi
√
2α
sin θW (44)
< r2νl >I= −gVνl
3GF
pi
√
2α
(
mWνl
mIνl
)2
sin θW (45)
Comparing (41)-(45), it is easy to observe the characteristic dependence of each of f1νl(0)
and < r2νl > on the sizes of m
E
νl
and mWνl , which may serve as an indication to the existence of
both types of masses.
Thus, we have the possibility on the basis of (41) and its logical prediction about
eEνl = −gVνl
GFm
E
νl
mWνl
pi
√
2α
sin θW (46)
to establish the mass picture of neutrinos of vector currents in a latent united form
fE1νl(0) = e
E
νl
(47)
fE2νl(0) =
eEνl
2mEνl
(48)
< r2νl >E=
3eEνl
(mEνl)
2
(49)
f I1νl(0) =
mWνl
mEνl
eEνl (50)
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< r2νl >I=
mEνlm
W
νl
(mIνl)
2
< r2νl >E (51)
Unification of (47) and (48) suggests a connection
fE1νl(0)− 2mEνlfE2νl(0) = 0 (52)
Its comparison with (1) convinces us here that any of all types of charges leads to the
appearance of a kind of dipole moment [14].
4. Anomalous behavior of neutrinos of vector currents
It is already clear from the preceding reasoning that (41)-(43) give the normal charge, charge
radius, and magnetic moment: enormνl = f
E
1νl
(0), µnormνl = f
E
2νl
(0), < r2νl >norm=< r
2
νl
>E .
Furthermore, if we suppose that in the case of a neutrino, the Schwinger value of magnetic
moment [26] has an estimate µanomνl = (α/2pi)µ
norm
νl
, in a similar way one can get from (41)-(43)
the following functions:
eanomνl = −gVνl
GFm
E
νl
mWνl
2pi2
√
2
sin θW (53)
µanomνl = −gVνl
GFm
W
νl
4pi2
√
2
sin θW (54)
< r2νl >anom= −gVνl
3GF
2pi2
√
2
mWνl
mEνl
sin θW (55)
The absence of one of the components of mass would imply that the mass itself does not exist
at all. Nevertheless, if we consider the case when mEνl = m
W
νl
= mνl, (53)-(55) take the form
eanomνl = −gVνl
GFm
2
νl
2pi2
√
2
sin θW (56)
µanomνl = −gVνl
GFmνl
4pi2
√
2
sin θW (57)
< r2νl >anom= −gVνl
3GF
2pi2
√
2
sin θW (58)
It has been mentioned earlier that our implications refer to any Dirac neutrino of a C-invariant
nature. This gives the right to apply to the case when gVνl = 1, and β
(0)
V = 1. At such a choice
of constants, (39) and (40) replace (53)-(55) by
eanomνl =
GFm
2
νl
4pi2
√
2
(59)
µanomνl =
GFmνl
8pi2
√
2
(60)
< r2νl >anom=
3GF
4pi2
√
2
(61)
The latter together with enormνl , µ
norm
νl
, and < r2νl >norm permit finding the full charge, charge
radius, and magnetic moment: efullνl = (1 + α/2pi)e
norm
νl
, µfullνl = (1 + α/2pi)µ
norm
νl
, < r2νl >full=
(1 + α/2pi) < r2νl >norm .
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The basis for such an approach is that from the point of view of a Dirac particle itself, µanomνl
can exist in the presence of the anomalous charge [14] having a kind of radius.
5. Neutrino universality
We recognize that (41)-(52) remain valid also for all types of leptons, and the constants
gVνl and gVl have the same value. Then it is possible, for example, to relate (41)-(43) to a
renormalized size [27]
eEe = −gVe
GFm
E
e m
W
e
pi
√
2α
sin θW (62)
owing to which, they are expressed in units of the electron charge eEe and Bohr magnetons
µB = e
E
e /2m
E
e in the following manner:
eEνl = f
E
1νl
(0) =
mEνl
mEe
mWνl
mWe
eEe (63)
µEνl = f
E
2νl
(0) =
mWνl
mWe
µB (64)
< r2νl >E=
mWνl
mWe
3eEe
mEνlm
E
e
(65)
Turning again to (41) and (42), we remark that their interratio for any lepton and its neutrino
coincide. This may serve as an indication of the existence of a relation between the fermion
masses
mEνl
mEl
=
fE1νl(0)
fE1l (0)
fE2l (0)
fE2νl(0)
(66)
It together with the full lepton number conservation predicts the size of the neutrino electric
mass
mEνe : m
E
νµ
: mEντ = m
E
e : m
E
µ : m
E
τ (67)
In the same way one can find from (42) and (44) that
mWνe : m
W
νµ
: mWντ = m
W
e : m
W
µ : m
W
τ (68)
So it is seen that the electric and weak masses of the neutrino are proportional to the electric
and weak masses, respectively, of a lepton of the same family of doublets. They establish one
more highly important ratio
mEνem
W
νe
: mEνµm
W
νµ
: mEντm
W
ντ
= mEe m
W
e : m
E
µm
W
µ : m
E
τ m
W
τ (69)
Therefore, if it turns out that lepton universality expresses [27] the idea of a constant size law
mEl m
W
l = const (70)
from the point of view of each mass formula (69) or (70), it should be expected that the
availability of a connection
mEνlm
W
νl
= const (71)
requires one to follow the logic of neutrino universality in the mass structure dependence of
neutrinos.
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6. Conclusion
Analysis of experimental results [28-30] assumed that
µEνe < 0.74 · 10−10 µB µEνµ < 6.8 · 10−10 µB µEντ < 3.9 · 10−7 µB
Having (64) and taking into account [27] that mWe = 5.15 · 10−2 eV, we establish here the first
estimates of the neutrino weak masses
mWνe < 3.81 · 10−12 eV
mWνµ < 3.5 · 10−11 eV
mWντ < 2.08 · 10−8 eV
Known laboratory data [31-33] for the neutrino rest mass lead to the following restrictions:
mEνe < 2.5 eV m
E
νµ
< 0.17 MeV mEντ < 18.2 MeV
Insertion of mEe and m
W
e into (63) at these values of m
E
νl
and mWνl gives
eEνe < 3.62 · 10−16 eEe
eEνµ < 2.26 · 10−10 eEe
eEντ < 1.44 · 10−5 eEe
The size of eEνµ may be accepted as a new estimate. The values of e
E
νe
and eEντ are compatible
with those that follow from experiments [34,35]
eEνe < 2 · 10−15 eEe eEντ < 4 · 10−4 eEe
One can also find from (65) that
< r2νe >E< 2.78 · 10−35 cm2
< r2νµ >E< 3.76 · 10−39 cm2
< r2ντ >E< 2.09 · 10−38 cm2
where < r2ντ >E must be interpreted as the measured charge radius for the first time, < r
2
νe
>E
and < r2νµ >E essentially improve facts already available in the literature [30,36]
< r2νe >E< 4.14 · 10−32 cm2 < r2νµ >E< 0.68 · 10−32 cm2
At first sight, because of the difference dependence in masses, all neutrinos have neither an
equal charge, the same charge radius, nor an identical magnetic moment. There exist, however,
earlier [37] and comparatively recent [38] laboratory restrictions on the size of eEνl, which may
testify in favor of neutrino universality. It follows from ref. 37 in addition that eEνl < 2 ·10−13 eEe .
This value together with (63) or (71) gives the possibility to directly look on the nature of weak
masses of the vector types of Dirac neutrinos
mWνe < 2.1 · 10−9 eV
mWνµ < 3.09 · 10−14 eV
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mWντ < 2.89 · 10−16 eV
Thus, the existence both of an electric and a weak component of mass is by no means excluded
experimentally.
In the mass type dependence, a neutrino has a nonzero charge, charge radius, and magnetic
moment. Therefore, it is not surprising that the previously mentioned experiments may serve
as a practical confirmation of the availability of universal mass structure of the interaction with
any of the corresponding types of gauge bosons of all Dirac neutrinos of vector currents. Of
course, an observed regularity reflects the sharply expressed features of mass and charge and
thereby opens the chance for creation of the unified picture of nature of elementary particles
and fields.
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